One criticism of kidney paired donation (KPD) is that easy-to-match candidates leave the registry quickly, thus concentrating the pool with hard-to-match sensitized and blood type O candidates. We studied candidate/donor pairs who registered with the National Kidney Registry (NKR), the largest US KPD clearinghouse, from January 2012-June 2016. There were no changes in age, gender, BMI, race, ABO blood type, or panel-reactive antibody (PRA) of newly registering candidates over time, with consistent registration of hard-to-match candidates (59% type O and 38% PRA ≥97%). 
One criticism of kidney paired donation (KPD) is that easy-to-match candidates leave the registry quickly, thus concentrating the pool with hard-to-match sensitized and blood type O candidates. We studied candidate/donor pairs who registered with the National Kidney Registry (NKR), the largest US KPD clearinghouse, from January 2012-June 2016. There were no changes in age, gender, BMI, race, ABO blood type, or panel-reactive antibody (PRA) of newly registering candidates over time, with consistent registration of hard-to-match candidates (59% type O and 38% PRA ≥97%).
However, there was no accumulation of type O candidates over time, presumably due to increasing numbers of nondirected type O donors. Although there was an initial accumulation of candidates with PRA ≥97% (from 33% of the pool in 2012% to 43% in 2014, P = .03), the proportion decreased to 17% by June 2016 (P < .001).
Some of this is explained by an increase in the proportion of candidates with PRA ≥97% who underwent a deceased donor kidney transplantation (DDKT) after the implementation of the Kidney Allocation System (KAS), from 8% of 2012 registrants to 17% of 2015 registrants (P = .02). In this large KPD clearinghouse, increasing participation of nondirected donors and the KAS have lessened the accumulation of hard-to-match candidates, but highly sensitized candidates remain hard-to-match.
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| INTRODUC TI ON

9,10
Early reports from regional and single-center registries concluded that the benefit of KPD was limited to easy-to-match candidates, and that registries became concentrated with highly sensitized or harder-to-match patients with unfavorable blood types. 5, 10 Singlecenter KPD programs reported small pool sizes ranging from candidates and more than 40% with PRA>80%. 6, 7 Similarly, a regional US KPD program found that their pool of candidates with PRA >80% increased significantly from 34% in 2007 to 49% in 2014. 5 The small sizes of these registries limit their usefulness in drawing broad inferences about how a large multicenter KPD clearinghouse would perform in the United States. 
| ME THODS
| Study population
We studied all kidney transplant candidates, their paired potential donors, and nondirected donors without a specified recipient who com- 
| Definition of incident and prevalent pools
We considered all new candidates and donors who registered over the course of an entire year to be the incident pool for that year. We considered all candidates awaiting a match in the registry on June 30
and December 31 of each year of the study period to be the preva- 
| One-year disposition of registering candidates
We described the disposition of newly registering candidates at one-year following registration, over calendar years. We categorized 
| Statistical analysis
Descriptive comparisons were made with t tests, chi-square tests, 
| RE SULTS
| Study population
| Incident registration
Over the study period, there were no statistically significant dif- (Figure 2 ), although this improved over the study period from 44% of type O 2012 registrants still waiting at 1 year to 36% of 2015 registrants still waiting at 1 year (P = .05).
| One-year disposition of registering candidates
Candidates with PRA ≥97% were more likely to be still waiting at 1 year after registration than candidates with less sensitization (57.5% for PRA ≥97% vs 22.0% for PRA 51%-96%, 28.4% for PRA 1%-50%, 28.4% for PRA 0%) (Figure 3 ), and this did not improve over the study period (P = .09). However, the proportion of candidates with PRA ≥97% who received a DDKT increased with time, from 8% of those who registered in 2012 to 17% who registered in 2016 (P = .02).
| Prevalent candidate pool over time
There were no changes in the ABO blood type composition of the prevalent pool over the course of the study period (Figure 4 ).
There was no increase in the proportion of the prevalent pool with recipient-paired donor ABO incompatibility, from 70.1% in 2012%
to 75.2% in 2016 (P = .3) ( Table 2) 
| D ISCUSS I ON
In this study of 2209 NKR registrants, we found that with continued new registration of highly sensitized candidates, there was an initial Our finding of an accumulation of highly sensitized candidates in the early years of the registry reaffirms the experience of other KPD programs. 2, [5] [6] [7] The Canadian experience of a national KPD matching, in contrast to the NKR, did not include IKT as an option, 2 although it has become more common in the United States over the past decade.
13,20
In the Australian national KPD registry, the use of IKT was critical to find matches for sensitized candidates and those with blood type O, and a retrospective analysis found that 19 of 48 kidney transplants over 2 years would not have occurred without IKT. 21 In the NKR experience, KAS has mitigated the continued accumulation of sensitized candidates in the prevalent registry pool by increasing the DDKT rate for these highly sensitized candidates. 16 Another mitigating factor, particularly for ABO incompatibility, was the increase in nondirected donors over time. 
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